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What are PFAS and Why are We
Concerned?



wEPA PFAS Background: General Structure
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PFAS Background: Enduring

A GF bond is one of thetrongest
single bondsan organic chemistry

A Durable when exposed to high heat _
or chemicals, which is useful in 6 + 6
Industry/consumer products

A But alsoresists degradatiorby

typical environmental processes

Image: Wikipedia
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PFAS Background: Prone to Dispersiol

At C! { &Ridhainj isiydraphobic and lipophobic
YR GKSIF R¢ 0O F gnfaDand BdfdpHilic 3

A Useful in industry and consumer products: surfactant,
water/stain/oil resistance

A Competing head/tail tendencies also promdimad
distribution in the environment
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PFAS Background: Numerous, Diverse

A PFAS includmore than
3,000 custommade
chemical compounds in
the global market

Perfluoroalkyl
substances

Polyfluoroalkyl
substances

Nonpolymeric

Basis: Buckt al2011; Wanget al2017

Perfluoroalkyl

carboxylic acids EremsEs FEol

Perfluoroalkane
sulfonic acids

Perfluoroalkyl

acids (PFAA) B Perfluoroalkane
Perfluoroalkane sulfinic acids
sulfonyl fluorides

Example: PFOS

Perfluoroalkyl
-
A Research and regulation
have struggled to keep ug
focusing on PFOA/PFOS;

lack of information about
other PFAS Is a concern

Perfluoroalkane
sulfonamides

Perfluoroalkyl
lodides

Perfluoroalkyl
fluorides

Perfluoroalkyl
aldehydes




wEPA PFAS Background: Broadly Used

A Consumer products with PFAS are
prevalent Examples include:

Nonstick cookware Carpets/rugs
Cardboard pizza boxes Upholstery
Paperboard tego boxes Stainresistant textiles
Greaseresistant papers Waterresistant textiles
Microwave popcorn bags Cosmetics/sunscreens

Candy wrappers Conditioners
Weatherproof notebooks Waxes/polishes/sealant:
Teflon tape Cleaning products
Medical supplies Varnishes/paints

Images: See notes



wEPA PFAS Background: Often Released

A In the UShundreds of releasebave been
identified where PFAS was used or manage

I Industrial manufacturing/processing

I Aqueous filmrfforming foam use

I Landfills and wastewater treatment plants
A PFAS are used in many diverse industries

Image: https //|mages app. goo gl/W92SgJw2M1i9vjgx7



wEPA PFAS Background: Toxic, Bioaccumulat

A Some PFAS caiccumulate
and can stay in the human IQﬁ
body for long periods of tlme =

H mmn Expoxurp

A There is evidence that ‘ ﬁ |
---.’\ ,;. Am'
exposure to certain PFAS may,,,.,, —
lead toadverse health effects L
A Comprehensive assessment o a\&_] ga m:r to nfants
risk willrequire more toxicity g d blood

data and analytical methods E t
for more PFAS compounds

Image: CA State Water Resources Control Board
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SEPA . PFAS Bac kground: Tough to Characteri:

PFAS Cycle e A Characterizing PRA&e
and transportalong a

AAAAA~AA~  multi-media exposure

pathway is complicated:
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Image: Michigan Department of Environment, Great Lakes, and Energy 11



wEPA PFAS Background: Challenging to Reme

A Remediation/treatment requires a
thorough knowledge of théarget PFAS
contaminants andechnologies available

A Disposal of spent filters, excavated soil, anc
other PFASmpacted materials may be
challenging/costly

Image: www.michiganradio.org



wEPA PFAS Background: Regrettable as Substi

2% A Past examples:

I PFOS use in electroplating was replaced v
a polyfluorinated fluorotelomer, a precursol

I PFOA was replaced with a GenX processit
aid technology using HFPO dimer acid anc
ammonium salt; the toxicology assessmen
was only recently drafted

I DOD committed to move from AFFF to F3
foams, but took multiple F3 generations to
achieve comparable AFFF functionality
without aquatic toxicity issues
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wEPA PFAS Background: Difficult to Communic

A A lot of questions

A Additional data collection,
research, development,
and policy decisions are
needed to answer them

A Many agencies and
organizations are

Image: www.mlive.com
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wEPA Additional Information

EPA Basic Information on PFA&s://www.epa.gov/pfas/basianformationpfas
ITRC PFAS Fact Shelelisis://pfas-1.itrcweb.org/factsheets/

Buck, R.C., Franklin, U. Berger, Bhdey|.T. Cousins, Poogt A.A. Jensen, K.
Kannan, SAMabuns | YR { ®dtd [ SSdzgSYydP HAMMD G
{dzoa Gl yOSa Ay (UKS 9YOANRYYSY( Yintdg&ied A
Environmental Assessment and Managemé&): 513541.
https://setac.onlinelibrary.wiley.com/doi/epdf/10.1002/ieam.258

2 L y3I3I %BPE WP/ & 5S2A00% / ¢t ©-Ehdi@THokyyfa =
Perl YR t 2f &8 Ff dz2 N2 | { 1 BnbironfmdniaBStiénge@Jechnoldgye
51(5): 250&8518. As corrected.
https://pubs.acs.org/doi/abs/10.1021/acs.est.6b04806
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https://www.epa.gov/pfas/basic-information-pfas
https://pfas-1.itrcweb.org/fact-sheets/
https://setac.onlinelibrary.wiley.com/doi/epdf/10.1002/ieam.258
https://pubs.acs.org/doi/abs/10.1021/acs.est.6b04806

<EPA

What is EPA Doing to Address
PFASRelated Challenges?
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1 The first multtmedia, multiprogram, national
research, management and risk communication
plan to address a challenge like PFAS

EPA’s Per- and Polyfluoroalkyl
Substances (PFAS) Action Plan

1 Builds on prior Agency work to address PFAS sir
It was identified as a public health concern

2 o40 Pou { Based on feedback from community engagemen
R IRF ¥ TN and ~120,000 public docket comments
Ge s 1 Developed to provide tools to assist states, tribes

and communities in addressing PFAS
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{1 Key Stakeholder Concerns

I Cost burden for communities/utilities

I Lack of hazardous substance listing

I Lack of enforceable numeric standards
I Different agencies, different health value

I Limited information on PFAS human
nealth toxicity, ecosystem impacts

I Lack of multmedia sampling/analytical methods
I Information gaps on how to safely handle PFAS waste
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9t ! Qa tCl! { 1 OQUAz2yY

A Key EPA actions identified in the Plan:

" Use legal tools, such as in TSCAyravent future PFAS contamination
Address PFAS aminking waterusing regulatory and other tools
Expandoxicity informationfor PFAS

Develop new tools taharacterizePFAS in the environment

Evaluate approaches and develop guidance to facildtltanupof
contaminated groundwater

Useenforcementtools to address PFAS exposure in the environment a
assiststates in enforcement activities

Develop new tools and materials tommunicateabout PFAS
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A Progress from the first year of implementing
9t ! Qa tC!{ ! QuAz2y tf
February 2020 Update report and on line

EPA PFAS Action Plan: A The Agency has worked aggressively to
Program Update make progress in all Plan program areas

FEBRUARY 2020

A This has been accomplished in close
coordination with other federal agencies,
states, tribes, local governments, utilities,
iIndustry, the public
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wEPA National Defense Authorization Act,

A Continued EPA action on PFAS wil
also consider EPA requirements
under the National Defense

Authorization Act for Fiscal Year
2020

A Senate Bill 1790 became Public La
No. 11692 on December 20, 2019

FY2(

One Fondred Sixceenth Congress
of the
Xnited States of America

AT THE FIRST SESSION
Dogun and brld ac dus Oty of Raskomgeow o Thairrdsy,
s dird ey of Jasuary, ous moand wnd wmswon

An Act
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wEPA Additional Information

9t ! Qa tC!{ [/ 2YYdzyAlée 9y3IAlFIIASYSYyiz |
https://www.epa.gov/pfas/pfascommunityengagement

B! Qa tC!{ ! OQUA2YyY tfly> CSONMzZ NB H
https://www.epa.gov/pfas/epagpfasactionplan

B!Qa tC!'{ ' OUuA2Yy tflFyY tNRPINY 'L
https://www.epa.gov/sites/production/files/2020

0l1/documents/pfas action plan feb2020.pdf

National Defense Authorization Act for Fiscal Year 2020, Senate Bill 1790,
Public Law No. 1182, December 2019:

https://www.congress.gov/bill/116thcongress/senatdill/1790/text
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https://www.epa.gov/pfas/pfas-community-engagement
https://www.epa.gov/pfas/epas-pfas-action-plan
https://www.epa.gov/sites/production/files/2020-01/documents/pfas_action_plan_feb2020.pdf
https://www.congress.gov/bill/116th-congress/senate-bill/1790/text

Ensuring Safety/Understanding in Comme

Actions under thdoxic Substances Control Act

A2006: PFOA Stewardship Program commits industry
leaders to 95% reduction by 2010, elimination by 2015

A2002, 2007, 2013, 2015: Significant New Use Rules limit
future manufacture or importation of certain PFAS

AFebruary 2020: EPA issues a supplemental proposal to
ensure that new uses of certain persistent lecttain PFAS
chemicals in surface coatings cannot be manufactured ol
Imported into the United States without notification and
review under TSCA



Ensuring Safety/Understanding in Comme

Actions under théloxics Release Inventory

AOn February 20, 2020, EPA released an updated list c
172 PFAS chemicals subject to Toxics Release Invent

reporting as required by the National Defense
Authorization Act for Fiscal Year 2020.

Planned Data Call:

AAlso under the NDAA, EPA must require (by rule, by
January 2023) reporting by anyone who manufacturec
PFAS since January 1, 2011
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Additional Information

Risk Management for PFAS under TSCA (multiple tabs):

https://www.epa.gov/assessing

INnd-managingchemicalsundertsca/risk

managememand-polyfluoroalkylsubstancegpfas

Implementing Statutory Addition of Certain PFAS to the TRI Chemical List:
https://www.epa.gov/toxicsreleaseinventory-tri-program/implementingstatutory-

addition-certainrand-polyfluoroalkyl

List of PFAS Added to the TRI

by the NDAA:

https://www.epa.gov/toxicsreleaseinventory-tri-program/listpfasaddedtri-ndaa

TRI Reporting and New Requirements for PFAS Chemicals (presentation):
https://www.epa.gov/toxicsreleaseinventory-tri-program/tri-reporting-and-new-

reguirementspfaschemicals
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https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/risk-management-and-polyfluoroalkyl-substances-pfas
https://www.epa.gov/toxics-release-inventory-tri-program/implementing-statutory-addition-certain-and-polyfluoroalkyl
https://www.epa.gov/toxics-release-inventory-tri-program/list-pfas-added-tri-ndaa
https://www.epa.gov/toxics-release-inventory-tri-program/tri-reporting-and-new-requirements-pfas-chemicals

Addressing PFAS in Drinking Water

™ Early Actions:
A Safe Drinking Water Act Contaminant Candidate L
I 2009: PFOA/PFOS placed on CCL 3 for evaluat

N I 2016: Carried to CCL 4 to further evaluate healt|
2 effects, establish occurrence, develop analytics.
'/ AHealth Advisories

F I 2009: Provisional health advisories for PFOA (O
iy ug/L) and PFOS (0.8/L); best available science

I 2016: Drinking water lifetime health advisories ft
PFOA and PFOS of 7@ pylividually or combined

26




wEPA Addressing PFAS in Drinking Water

Early Actiong Unregulated Contaminant Monitoring Rule:
A UCMR 3 (2012, 20123015): Sampled 6 PFAS in 4,920 public water syster

PFOS 46 (0. 9%)
PFOA 20 70 117 13 (0.3%)
PENA 20 - 14

PFHXS 30 - 55
PFHpA 10 - 36

PFBS 90 - 8

A UCMR 5 (2022, 2023025): Any unregulated PFAS with a validated meth

27



wEPA Addressing PFAS in Drinking Water

m? -

Recent Actions:

A February 2020: EPA announced and requested
public comment on a preliminary regulatory
determination toregulate PFOA and PFQOS in
drinking water, an important step in implementing -
0KS ! 3SyoeQa tcC!'{ ! OuA

A EPA also requests input on other PFAS, monitori
requirements, and regulatory approaches

A Federal Registenttps://www.reqgulations.goy
Docket ID No. EFAQ-OW2019-0583 '



https://www.regulations.gov/

CCL

@
» Draft CCL ':
L 4 )

Addressing PFAS in Drinking Water

Regulatory
Determinations

Preliminary
Regulatory
Determinations

Final Regulatory
Determinations

No further action if
decision is to not regulate

May develop health advisory

24
months

_

e
\

Proposed Rule
(NPDWR)

Final'Rule

(NPDWR)

Public Review and Comment

[| ) =Eme

\, Research Needs Assessment

Review

%

Six-Year Review of
Existing NPDWRs
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wEPA Addressing PFAS in Drinking Water

I 'I‘” % A December 2019: EPA published validai&RA Methoc
A 533F 2 NJ MM GaK2NI OKIF AYE
water, complementing updated EPA Method 537.1

A Ongoing Actions:

.\\) I Researching cost and performance of drinking
| water treatment technologies including poirtof-
.~ A entry systems
_ /;/' I Updating the Drinking Water Treatablility Databa
T i ’. (22 PFAS just added) and linking Unit Cost Mod
2
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wEPA Additional Information

EPA Data Summary for UCMR 3:
https://www.epa.gov/dwucmr/datasummarythird-unregulatedcontaminantmonitoring-rule
EPA PFOA & PFOS Drinking Water Health Advisories, Fact Sheet:

https://www.epa.gov/sites/production/files/2016
06/documents/drinkingwaterhealthadvisories pfoa pfos updated 5.31.16.pdf

EPA Prelim. Regulatory Determinatioitps://www.epa.gov/ccl/requlatorydetermination4

EPA Method 537.1:
https://cfpub.epa.gov/si/si public record Report.cim?dirEntryld=343042&Lab=NERL

EPA Method 533:

https://www.epa.gov/dwanalyticalmethods/metho®33-determinationand-polyfluoroalkyi
substancesirinkingwater-isotope

Drinking Water Treatability Databadgtps://oaspub.epa.gov/tdb/pages/general/home.do
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https://www.epa.gov/dwucmr/data-summary-third-unregulated-contaminant-monitoring-rule
https://www.epa.gov/sites/production/files/2016-06/documents/drinkingwaterhealthadvisories_pfoa_pfos_updated_5.31.16.pdf
https://www.epa.gov/ccl/regulatory-determination-4
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=343042&Lab=NERL
https://www.epa.gov/dwanalyticalmethods/method-533-determination-and-polyfluoroalkyl-substances-drinking-water-isotope
https://oaspub.epa.gov/tdb/pages/general/home.do

Addressing PFAS in Surface Water

A Planned Action: EPA will develop natioG&an
Water Act human health and aquatic life criteria
for PFAS, as data supports

A Ongoing Action: EPA is examining available data on
Industrial PFAS releases to surface waters to assess
the need for additional study and/or regulation

A Planned Action: Under the NDAA, EPA will support
performance standard development and data
sharing for USGS nationwide sampling efforts



